Using both regression-and VAR-based estimates, the paper finds that the exchange rate pass-through to import prices for a large number of countries is incomplete and larger than the pass-through to export prices. Previous studies have reported similar results, which give rise to the puzzle that while local currency pricing is needed to account for incomplete import price pass-through, it would not imply a lower export price passthrough. Recent explanations of this puzzle have emphasized markup adjustment in response to exchange rate changes. This paper suggests an alternative explanation based on the presence of both producer and local currency pricing. Using a dynamic general equilibrium model, the paper shows that a mix of producer and local currency pricing can explain the pass-through evidence even with a constant markup. The model can also explain the observed exchange rate and inflation variability as well as the fact that the regression and VAR estimates tend to be similar. JEL Classification Numbers: E31; F42; E52; F41
I. INTRODUCTION
There continues to be much interest in understanding the mechanism that determines the exchange rate pass-through to import and export prices. A key issue is what role is played by nominal rigidities and currency choice (for setting the price of traded goods) in determining the behavior of import and export prices relative to the exchange rate. This question has important implications for the international transmission mechanism and the design of optimal monetary policy in an open economy. The conventional assumption-incorporated in the Mundell-Fleming model and adopted by Obstfeld and Rogoff's seminal (1995) contribution to new open economy macroeconomics-is that prices of traded goods are sticky in the currency of the producer. Models based on the assumption of producer currency pricing (PCP) imply that flexible exchange rates are desirable in achieving relative price adjustment. Moreover, optimal monetary policy rules are inward looking in that they stabilize domestic prices and output, and do not react to international variables like the exchange rate (Corsetti and Pesenti, 2001; Clarida, Gali, and Gertler, 2002 ). An alternative view assumes that prices of traded goods are sticky in the currency of local consumers (e.g., Betts and Devereux, 2000) . The assumption of local currency pricing (LCP) leads to very different prescriptions for monetary policy. For example, Devereux and Engel (2003) show that under LCP, there is no benefit to exchange rate flexibility and fixed exchange rates are to be preferred. If exchange rates are flexible, optimal monetary policy under LCP would react to international variables (Corsetti and Pesenti, 2005) .
Both PCP and LCP hypotheses, however, have problems explaining the evidence on the exchange rate pass-through to import and export prices. In the baseline versions based on preset prices, PCP implies that the pass-through (the elasticity of the price in home currency with respect to the exchange rate) equals one for import prices and zero for export prices. These implications are reversed under LCP. Inconsistent with these predictions, the import price pass-through for OECD countries tends to be significantly different from zero and one, and on average, is close to one-half (Campa and Goldberg, 2005) . Estimates of the export price pass-through also generally do not support the baseline versions of both PCP and LCP (e.g., see Bussière and Peltonen, 2008) . Models based on staggered prices modify the values of pass-through predicted by PCP and LCP, but not sufficiently to conform to the evidence. For example, if prices are set according to the Calvo (1983) model, the pass-through to import prices under LCP would be positive but generally lower than the estimated value. More problematically, LCP would still imply a value of the pass-through to export price, which is too high. This inconsistency was highlighted by Obstfeld and Rogoff (2000) , who pointed out that a depreciation of national currency (an increase in the exchange rate) should improve the terms of trade (the price of exports relative to imports) according to LCP, but in data, depreciation tends to be associated with a deterioration in the terms of trade (implying that the pass-through to export prices tends to be smaller than to import prices).
To explain the evidence on the pass-through to import and export prices and the behavior of the terms of trade, a number of recent studies have suggested variations of the basic model, which allow markup adjustment in response to exchange rate changes. Corsetti and Dedola (2005) , for example, develop a model of price discrimination based on the assumption that sale of goods abroad requires an input of local (nontraded) distribution services. They show that even in the presence of flexible prices (in which case, currency choice does not matter), a sufficiently high distribution margin in this model can generate the import price pass-through and the exchange rate-terms of trade association observed in data. 2 Corsetti, Dedola, and Leduc (2008) extend this model to also explain exchange rate volatility and other empirical regularities. This literature suggests that markup adjustments rather than nominal rigidities and currency choice play a key role in determining the pass-through behavior. This paper argues that the pass-through evidence can be explained by an alternative model, which assumes that there is a mix of firms using PCP and LCP in each economy. This assumption is consistent with data on the currency of invoicing of exports and imports (e.g., see Goldberg and Tille, 2005) , which shows that international transactions are invoiced in national currency as well as trade partner currency or a vehicle currency like the US dollar, and the share of national currency invoicing varies across countries and industries. A hybrid model with both PCP and LCP is also found to help explain the degree of the exchange rate pass-through to various prices in non-US G6 countries (Choudhri, Faruqee, and Hakura, 2005) . The literature on optimal currency choice (for pricing of export goods) suggests that the use of both PCP and LCP in an economy can arise under two types of equilibria. One possibility is an equilibrium where firms using PCP and LCP are indifferent between the two types of pricing (Devereux, Engel, and Storegaard, 2004) . Another possibility is that PCP is preferred for one type of products while LCP is preferred for others (Bacchetta and van Wincoop, 2005) . The key factors determining the currency choice are sensitive to how the model is specified. We do not attempt to explain the currency choice, but focus instead on whether a model with both PCP and LCP and without a markup adjustment mechanism is capable of explaining the evidence on the pass-through to trade prices for a wide range of countries. For this purpose, we estimate the exchange rate pass-through to import and export prices for a large number of countries and examine how well a Dynamic Stochastic General Equilibrium (DSGE) model with staggered prices, a mixture of both PCP and LCP and a constant markup can explain the pass-through estimates.
The standard empirical model for estimating import or export price pass-through is based on a micro or a partial-equilibrium framework, and examines the price response of an exporter to an exogenous exchange rate change. The pass-through elasticity in this model is estimated by a regression of the import/export price index on the exchange rate with additional variables included in the regression to control for the marginal cost, markup, and short-run dynamics. In a general equilibrium model suitable for analyzing the behavior of aggregate trade prices, the exchange rate as well as some control variables are endogenous, and thus the estimated coefficients would be sensitive to the combination of shocks affecting the economy and the policy regime influencing the transmission of the shocks. 3 An alternative approach uses a VAR model to estimate the exchange rate pass-through to a price as the elasticity of the price to an orthogonalized VAR innovation to the exchange rate (ordered as the first variable in the VAR). An appealing feature of this approach is that it focuses on the price response to exogenous shocks. A limitation of this methodology, however, is that the exchange rate innovation represents a composite of structural disturbances that are difficult to identify.
We first review the evidence on the short-run (one quarter) exchange rate pass-through to import and export prices for a large sample of countries for which data on import and export price indexes are available for a sufficiently long period. Using simple versions of both regression and VAR models, we find that the pass-through to import as well as export prices tends to fall in the unit interval and the import price pass-through tends to be larger than the export price pass-through. Remarkably, for both import and export prices, the regression estimates of the pass-through are similar to the VAR estimates.
To explain this evidence, we use a standard DSGE model of an open economy with a Calvo price-setting mechanism, but add a new feature that the proportion of firms using PCP (rather than LCP) can vary between zero and one. To explore the potential of nominal rigidities with a mix of PCP and LCP to explain the evidence on pass-through to trade prices, we abstract from features (such as requirements of nontraded goods in distribution) that allow the markup to vary and be a function of the exchange rate. We incorporate both nominal and real shocks in the model. A quantitative version of the model shows that reasonable values of the frequency of price adjustment and the proportion of PCP firms can explain the average values of pass-through elasticities for import and export price levels as well as the differences between these values. The model is also able to explain the similarity of the regression and VAR estimates. We also examine if the model can explain the variation of pass-through values across countries. The model predicts that the import price pass-through increases as the proportion of foreign varieties with PCP increases, and the export price pass-through decreases as the proportion of home varieties with PCP increases. We find support for this prediction for a subset of countries in our sample for which data on currency of invoicing are available. we can express the regression model typically used to estimate the exchange rate pass-through to the import or export price as , , , ,
II. EMPIRICAL EVIDENCE
where t g is a vector of variables (possibly including lagged values of , and s
included to control for the effect of certain factors and to introduce dynamics in the relation. This model is motivated by a partial-equilibrium framework, in which the exchange rate pass-through can be defined as the price response to a 1% change in the exchange rate by an exporter who takes certain factors (such as marginal cost and demand functions) as given, and may change prices gradually in the presence of price adjustment costs or other nominal frictions. The short-run pass-through defined in this way can be measured by estimating coefficient a in (1). The pass-through is sometimes estimated by a simple regression of
, by estimating (1) without t g ). The pass-through coefficient in this case can be interpreted as the price response that includes the direct as well as the indirect effect of the exchange rate (operating through variables in t g
).
An alternative methodology uses a VAR model to estimate the exchange rate pass-through. ...
where * , , , , We use both regression and VAR models to estimate the exchange rate pass-through to import and export prices for a sample that includes all countries for which quarterly trade price data are available for at least 52 quarters since 1979. For the regression model, we use the simple regression (without t g ) as it incorporates the indirect effects and is not sensitive to the choice of controls, which vary from one model to another and are difficult to measure.
The regression results are presented in Table 1 for two sets of countries. The first set includes 18 advanced countries, and the second set of 16 countries largely includes emerging economies in our sample. For advanced countries, the pass-through coefficient for the import price is, with one exception, between zero and one, is significantly different from zero for all countries, and also significantly different from one for most countries. The estimates of the export price pass-through coefficient for these countries are similar: the coefficient is between zero and one for all countries but one, and is generally significantly different from both zero and one. The pass-through coefficient for the export price tends to be smaller than the coefficient for the import price. The average value of the pass-through coefficient is 0.39 for the export price and 0.67 for the import price. The average pass-through coefficients for the two prices are significantly different from each other. The results for emerging market countries show a similar pattern. Some notable differences for this group are that the passthrough coefficients are negative for two countries and the import price pass-through is smaller than the export price pass-through for two countries. The average values of the import price pass-through coefficients is 0.63 and that for the export price is 0.53. Table 2 shows the estimates of exchange rate pass-through to import and export prices derived from the VAR model (2) for both advanced and emerging economies.
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The VARbased estimates are close to the estimates based on the simple regression (see Figure 1 ). For the advanced country group, the exchange rate pass-through to both price indexes is above zero and below one for all countries, and is significantly different from both zero and one for most countries (i.e., the two-standard deviation band for the pass-through estimate lies in the (0,1) interval). Moreover, the import price pass-through is larger than the export price passthrough for 17 out of 18 countries and this difference is significant (with the p-value of 0.1 or less) for 11 countries. The average value of the pass-through is 0.60 for the import price and 0.39 for the export price. The results for emerging countries show similar tendencies, but as 7 For example, Choudhri, Faruqee and Hakura (2005) use the exclusion restriction that contemporaneous information on prices is not available to participants in the financial markets to identify the exchange rate innovation as the shock to the interest parity relation. 8 We also experimented with a VAR that includes GDP as an additional variable, but this variation did not make much difference to the results. in the case of the regression results, the pass-through coefficients are negative and the import price coefficient is smaller than the export-price coefficient in a few cases. For this group, the average values of the pass-through for the import and export prices are 0.54 and 0.51, respectively.
It has been suggested that the pass-through, especially to import or consumer price indexes has declined recently due to inflation stabilization (Gagnon and Ihrig, 2004) or trade integration resulting from lower trade costs (Gust, Leduc, and Vigfusson, 2010) . To explore whether the exchange rate pass-through to trade prices has changed over time, we also obtained regression and VAR estimates for the sub-periods 1985-1997 and 1998-2010 . The pass-through estimates for the subperiods are reported in Appendix Tables 1 and 2 (for the countries which had sufficient data to conduct the estimations). These estimates are less precise, and show no clear pattern for change between the two periods. The estimates of the pass-through for both price indexes, for example, are higher for some countries but lower for others in the second relative to the first sub-period.
III. THE MODEL
In this section, we develop a DSGE model to explain the evidence on the exchange rate passthrough to trade prices. We design our model for explaining the results for the advanced countries whose financial markets and monetary policies can be modeled by an interest rate parity relation and a Taylor-type interest rate rule. Our model, however, would also be relevant for a range of emerging countries with similar financial markets and monetary policies. To examine how well a staggered price model with a combination of PCP and LCP can by itself explain the pass-through results, we consider a simple framework without nontraded goods or distribution services and a CES index for aggregating varieties. This setup excludes adjustment mechanisms (e.g., via markup variation or distribution channels), which have been emphasized by alternative explanations of the pass-through evidence. In our basic setup, we assume that all traded goods and labor services are differentiated. The adjustment of wages and prices is based on the Calvo model. A novel feature of our model is Calvo price adjustment with a mix of PCP and LCP, and the discussion below focuses on the implications of this feature. The rest of the model is standard and is described briefly.
A. Basic Setup
For a continuum of households indexed by
where ( ) supply. Households hold one-period domestic and foreign bonds, and holding of foreign bonds (used for international borrowing or lending) is subject to transaction cost shocks. Their budget constraint is Optimization of utility in (3) subject to the budget constraint (4) implies the following standard conditions in symmetric equilibrium (where household index is dropped for simplicity):
, 1
(1 )
where
can be interpreted as the shock to the interest parity relation.
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The central bank sets the interest rate by the following simple rule that reacts to only the inflation rate:
where R is the steady-state interest rate and  is the target value of 1 / t t t P P    and , R t X is the shock to the monetary rule. Using (7) and its foreign counterpart to substitute for the home and foreign (gross) interest rates in (6), we can express the exchange rate as
Aggregate consumption is defined as
where , H t C and , , and define these bundles as 
,
with price indexes defined as
The home firm supplies its variety to the home and the foreign market and thus it output equals 
where * , F t P is the price of the bundle of foreign varieties in the foreign country.
The production function for a home variety is
where t A is a stochastic productivity index that represents a real shock for the home economy; and ( ) t L j is a bundle of labor services defined as
The marginal cost is the same for all home firms and equals
is the wage index for the bundle.
Each home firm sets the home and export prices for its variety. The export price can be set either in producer or local currency. Let and 1    represent, respectively, the proportion of home firms setting prices using PCP and LCP. Partition the unit interval such that for 
Note that the foreign-currency export price in (17) can be converted into the home-currency export price in (21) as
We allow the frequency of price change to differ between the home and foreign countries, and assume that it depends on the currency in which the price is set. In each period, there is probability, 1   , that a firm will change its price set in home currency, and probability, * 1   , that it will change its price set in foreign currency. Let
denote, respectively, the new prices for home sales, for exports under PCP, and for exports under LCP if a firm sets new prices in period, t . The firm chooses these prices to maximize 
The optimal new prices can be shown to equal (for all firms changing prices in period t ) , ,
( 1)
The home price index [as defined in (14)] equals
Similarly, the export price defined in (21) can be written as
The producerand local-currency components of the export price can also be expressed as
Assume that 
( 
The demand for labor is affected by the price dispersion under the Calvo model. To derive labor demand, first use (15) and (18) to obtain
, and then use Calvo staggered price adjustment to express this relation as
(1 ) (
In each period, there is probability, 1 W   , that a household will change its wage. Let ( ) t W i  denote the new wage for a household setting a new wage in period, t . The household chooses the wage to maximize lifetime utility (3) subject to the budget constraint (4) and labor demand, ( )
. This wage equals
The wage index [defined in (20) ] is then determined as 1/(1 ) 1 1 1
The shocks in the model are assumed to follow the following autoregressive processes: 
B. Key Relations
A quantitative version of the model is analyzed in the next section. Here, we briefly discuss key relations that determine the exchange rate pass-through to trade prices. We simplify these relations by using a log-linear approximation around the steady state. Letting lower-case letters denote values in logs, express the linear versions of (28), (29) and (27) as 
(1 ) ( ) ( ), 
where * * * *
(1 )(1 ) 
Similarly, we can use linear versions of (23), (25) and (26) 
(1 ) (1 ) 
Relations (38) and (40) identify the key channels that transmit the effects of different shocks to log differences of import and export prices. Note that the partial effect of the log difference of the exchange rate depends on the proportions of firms using PCP in the home and foreign economies, * and   . An increase in *  would strengthen the partial effect of the exchange rate on the import prices while an increase in  would weaken the partial effect on the export price.
To examine the behavior of the exchange rate, we linearize (8) to obtain * * * * 1
( ) ( ) t t t t t t t t s E s r r
where The presence of the expected future values in these relations magnifies this impact (given the persistence in the stochastic variables). Both the nominal and real disturbances affect the exchange rate and trade prices, but the presence of t x in (41) and t s  in (38) and (40) suggest that the impact of the nominal disturbance would be stronger. The relative strength of the effect of nominal and real disturbances is examined in the next section.
IV. QUANTITATIVE ANALYSIS A. Key Determinants of the Pass-Through to Trade Prices
Our model suggests that the direct and indirect effects of the exchange rate on trade prices depend on the shares of home and foreign firms engaged in PCP ( * ,   ) and the frequency of price and wage change ( , W   ). These parameters could play an important role in determining the degree of pass-through. Moreover, the persistence of exchange rate shocks (as reflected in x  ) and the interest rate response to inflation in the home and foreign economies ( * ,   ) influence the effect of nominal shocks on the exchange rate, and these parameters could also be significant determinants of the pass-through. We use numerical analysis of the model to explore the influence of these parameters on the pass-through to trade prices. We calibrate our model as follows. We normalize the initial prices and home income to equal one. We set the share of imports in income (  ) equal to the median import share for advanced countries in our sample, which equals 0.3 (and is slightly lower than the average share of 0.32).We let the quarterly discount factor (  ) equal 0.99, the coefficient of risk aversion (  ) equal 2.0, and the elasticity of labor supply (1/ ) equal 0.5. We choose a value of 2.0 for the elasticity of substitution between home and foreign goods ( ), and a value of 6.0 for the elasticity of substitution between varieties ( ). The values of these parameters are similar to the ones used by other studies. Our sensitivity analysis indicates, moreover, that variations in these values have little effect on the pass-through results. For productivity shocks, we follow Corsetti, Dedola, and Leduc (2008) . We assume that the home economy is small and treat the foreign (rest of the world) real wage and inflation ( * * * /P and W  ) as exogenous.
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To examine the model dynamics underlying the relation between the exchange rate and trade prices, Figure 2 shows the dynamic response (over 20 quarters) of the log differences of the exchange rate and import and export prices ( , ,
The figure illustrates two important features of the dynamic adjustment of these variables. First, the effect of each shock is concentrated in the first quarter. Second, the first-quarter effect of the nominal shock is much larger than that of real shocks for each variable. As discussed further below, these features suggest that the exchange rate innovations in the VAR model would be dominated by the nominal shock. Moreover, as changes in the exchange rate and trade prices largely reflect the effect of current rather than past innovations, the regression estimates of the exchange rate passthrough would be similar to the VAR estimates.
To explore how different shocks may affect the short-run pass-through, Table 3 shows the current-period elasticity of the import and export prices to the exchange rate resulting from a one-standard-deviation increase in each shock, one at a time. For the nominal shock, the pass-through elasticity is 0.57 for the import price and 0.40 for the export price in the baseline case. For the real shocks, the pass-through elasticity is very different and negative for either import or export price: for example, the elasticity is -0.22 for the export price in the case of home productivity shock, and is -0.17 for the import price in case of the foreign productivity shock. The table also shows the elasticities generated by a simultaneous onestandard-deviation increase in all three shocks. As we would expect from the impulse response functions in Figure 2 (which show the nominal shock to dominate the movements in the exchange rate and trade prices), the elasticity for the composite shock is not much different than the elasticity for only the nominal shock. The results in Table 3 suggest that while the pass-through is very different for nominal and real shocks, its value is likely to be largely determined by nominal shocks in the presence of both types of shocks.
We next examine the sensitivity of pass-through elasticities to variations in the baseline values of key parameters. Given the importance of the nominal shock in influencing the passthrough, we focus on the elasticities determined by this shock. Figure 3(a) illustrates the effect of variations in the foreign PCP share on the import price elasticity, and Figure 3 (b) illustrates the effect of variations in the home PCP share on the export price elasticity.
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As Figure 3(a) shows, the import price pass-through is low (below 0.2) if the foreign PCP share is zero. The pass-through increases as the PCP share increases and reaches one when the PCP share equals one. In contrast, the export price pass-through in Figure 3 (b) is high (above 0.8) at the zero value of the home PCP share, decreases as PCP share increases and falls to a low value (below 0.1) when the PCP share equals one. These figures suggest that the passthrough for the import price would exceed that for the export price if both home and foreign PCP shares are greater than a value just below 0. 5.
The influence of other parameters on the pass-through elasticities is explored in Table 4 for the case of a one-standard deviation nominal shock. We first examine the effect of smaller wage-price stickiness. We increase W  to 0.667 and  to 0.5, as suggested by estimates based on US data.
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Higher frequency of wage and price change has a significant impact on 12 Home PCP share is kept at the baseline value of 0.5 in Figure 3(a) . Similarly, the foreign PCP share equals 0.5 in Figure 3(b) . However, the relations in these figures would essentially remain the same in the symmetric case where the home PCP share equals the foreign PCP share. 13 Our baseline values of the wage-price stickiness parameters imply that the average duration of fixed wage or price equals one year, which is not too long in view of estimates for the Euro area (Smets and Wouters, 2003) .
(continued…) the pass-through: the import price pass-through increases from 0.57 to 0.73 while the export price pass-through decreases form 0.41 to 0.33. The effect of greater wage-price flexibility is thus similar to increasing home and foreign PCP shares. We also explore how the degree of persistence in the exchange rate shock and the interest rate reaction to inflation influences the exchange rate pass-through. We varied x  from 0.6 to 0.95 and  from 0.1 to 1.0. The table shows that the effect of the lower or higher persistence of the exchange rate shock or less or more aggressive reaction to inflation does not have a large effect on the pass-through values. Thus, our numerical analysis of the short-run pass-through generated by the nominal shock suggests that PCP shares and wage-price stickiness are the major source of variation in the pass-through for import and export prices.
Finally, we evaluate the ability of the model to match the regression and VAR estimates of the pass-through and to explain certain empirical regularities concerning the exchange rate and inflation behavior. We focus on regularities about exchange rate volatility and inflation variability, which have received considerable attention. We examine the performance of the model in matching the data for advanced countries that are more likely to conform to the interest parity and Taylor rule assumptions. and to estimate the pass-through coefficients using both the simple regression and VAR models.
15 Table 5 first presents the results for the baseline values of the parameters. As compared to the average values for advanced countries, the baseline model yields estimates of the pass-through coefficients that are not too different from the average estimates for advanced countries. Interestingly, the regression and VAR estimates derived from the model are very close to each other. The baseline model implies greater exchange rate variability and smaller inflation variability than in the data. However, the performance of the model in matching the variability and pass-through statistics can be improved by simply adjusting the stochastic process for the nominal shock and the PCP shares. Estimates for the United States by Christiano, Eichenbaum, and Evans (2005) suggest that the average duration of a contract is 3 quarters for wages and 2 quarters for prices (i.e. 1 1/3 W    and 1 1/2    ). 14 The series were, in fact, generated for 227 quarters, but the values for the first 100 quarters were dropped. 15 The VAR model used for the simulated data is the same as that used for actual data except that it does not include * t p  , which is constant in our model. We did experiment with introducing a shock to this variable in the model, but it did not affect the results much.
To examine the relative importance of nominal and real shocks in determining the different statistics in the table, two further variants are considered. Variant 2 represents the case where the economy is subject to only nominal shocks, and is the same as Variant 1 except that the standard deviations of A v and * A v are set equal to zero. The absence of real shocks does not much affect either the standard deviations or the pass-through coefficients. In Variant 3, the economy faces only real shocks, and the standard deviation of X v is set equal to zero in this variant while keeping all other parameter values the same as Variant 1. The absence of nominal shock leads to major differences in results. The standard deviations for both the exchange rate appreciation and inflation decrease substantially. Moreover, the VAR passthough estimates are very small and much lower than the regression estimates. Thus the model does not produce sufficient exchange rate and inflation variability or account for the similarity of the regression and VAR estimates without the presence of nominal shocks.
The effects of changes in home and foreign PCP shares are examined in the last two variants in the table. Variant 4 increases  to 0.8 and lowers *  to 0.2 and represents the case of a country (like the United States) with high home PCP share and a low foreign PCP share. As expected, this change lowers both import and export price pass-through coefficients. The decrease in the coefficients is accompanied by a relatively small decrease in the exchange rate and inflation variability. Variant 5 represents the opposite case of a low home and a high foreign PCP share (
Both the pass-through and variability measures increase in this case. A number of studies have noted that inflation or exchange rate stability is associated with low pass-through coefficients. The above simulations suggest that such association can result from cross-country differences in home and foreign PCP shares.
B. Currency of Invoicing and the Pass-Through
Our numerical analysis, based on both impulse response functions and simulated time series, suggests that wage-price stickiness, the mix of nominal and real shocks and the home and foreign PCP shares are key determinants of the pass-through to import and export prices. As currency of invoicing data can be used to measure of PCP shares, we briefly explore in this section some empirical evidence on the importance of these shares in explaining crosscountry variation in the pass-through values. We utilize data on currency of invoicing from Kamps (2006) . This source provides data on shares of invoicing in exporter's currency and in US dollars for both imports and exports. The data are available only for a few years for a subset of our sample consisting of 15 countries. Another limitation of the data is that the coverage and the collection method vary from one source to another. Nevertheless, this data provide rough measures of the PCP shares in home and foreign economies and enable us to test one implication of the model. Table 6 presents results of OLS regressions explaining VAR estimates of the import and export pass-through by an index of the home or foreign PCP share based on invoicing-currency data. First, we examine the influence of the share of exporter currency invoicing in exports as a measure of the home PCP share. Consistent with the model, this measure has a negative and significant effect on the export price pass-through. Next, we explore the effect of the share of exporter currency invoicing in imports as a measure of the foreign PCP share. This index has a positive effect on the import price pass-through (as predicted by the model), but this effect is insignificant. One problem with this measure of the foreign PCP is that it includes invoicing in Euro, which is also the home currency for a large number of countries in our sample.
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As an alternative measure of the foreign PCP, we use the share of US dollar invoicing in imports (for US, we use one minus the US dollar share).
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The US dollar measure is found to have a positive and significant effect on the import price pass-through. The empirical evidence based on currency invoicing thus lends support to the model's predictions about the effect of PCP shares on the pass-through to the export and import prices.
V. CONCLUDING REMARKS
The debate on the nature of nominal rigidities in open economies has focused on whether firms use PCP or LCP. In view of the limitations of either PCP or LCP to account for the evidence on exchange rate pass-through to import and export prices, recent studies have emphasized the role of markup adjustment in explaining the pass-through evidence. This paper argues that even with no markup adjustment, a hybrid model with an appropriate mix of PCP and LCP can fit the data on not only pass-through elasticities but also measures of exchange rate and inflation variability. The model also accounts for the finding that passthrough estimates based on regression equations tend to be similar to the ones derived from VAR models
Studies based on models with variable markup (e.g., Corsetti, Dedola, and Leduc, 2008) can explain low pass-through elasticities and exchange rate volatility with minimal nominal rigidities and without the presence of nominal shocks. These studies, however, do not address the question of why regression estimates of the pass-through elasticities tend to be close to VAR estimates. Our model explains the similarity of the two types of estimates, and interestingly, nominal rigidities play a major role in this explanation. We show that in the presence of significant wage-price stickiness, short run changes in the exchange rate and trade prices are determined largely by current innovations to shocks, and thus regression and VAR estimates of the pass-through do not differ much. We also show that the presence of nominal shocks is essential in our model not only in explaining this result, but also in accounting for the pattern of pass-through elasticities for import and export prices and the observed exchange rate and inflation variability.
As well, the model is consistent with the evidence that a depreciation of the home currency would worsen the terms of trade, and thus changes in the exchange rate would bring about appropriate relative price adjustment in the transmission of shocks. The benefits of exchange rate flexibility would, therefore, be realized even in the hybrid case where both PCP and LCP are used. In the case of nominal and home and foreign productivity shocks, the elasticities are based on a one-standarddeviation increase in each shock. The elasticities for the composite shock represent the effect of a simultaneous one-standard-deviation increase in all shocks. 
The pass-through values represent elasticities generated by the nominal shock. 
